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1126
I YEAR ARTS EXAMINATION, 2019

MATHEMATICS
Paper -1
ALGEBRA

Time: Three Hours
Maximum Marks: 70

PART - A (@78 — 3]) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

! 7o a1 &/ FAE FI BT GX 50 Ikl W w7 &/
T 7o B HF G 8
PART - B (Gvs — §) [Marks: 30]
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
IRE §HIE W YH—YF J97 g7d §Y G Gid J97 Bfory |
gId 797 T TV 250 ] W HEE T &/
T 7o B HF G 8
PART - C (gvs — &) [Marks: 20]

Answer any two questions (300 words each).

All questions carry equal marks.

BIg T JIT FITT | FAFE FI7 BT IV 300 I & IfEFE T &/
vt geI P b TEHT 8/
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PART - A / Hvs—

Q.1 Answer the following —
1 & SR AT —
(i) State Cayley — Hamilton theorem.
Dol 2ffeed T BT UTahe foflRed |
(ii)) If A be any square matrix, then show that A + AT is symmetric matrix.
I A ®s o Afead 81 a1 Rig HIRT 5 A + AT 99faa 8fews g 2
(iii) Show that the equation x* — 2x3 — 1 = 0 has atleast two imaginary roots.
g ARG f6 T x* —2x3 — 1 =0 & &9 9 &9 < o Hrod=d 2|
(iv) Define Roots of an Equation.
THERUT B Hol BT IRATRT BIRTY |
(v) Define Even and Odd Permutation Group.
|H TAT 999 oA T Bl UREINT BT |
(vi) Write the definition of Monoid.
Ags o aRumr faled |
(vii) Define Normal subgroup.
YA SUAYE DI URHINT DI |
(viii) State Lagrange’s theorem.
SIS T &7 Uraherd forRay |
(ix) Define Isomorphic Groups.
JTHR T8 BT gR9IT BHIRTY |
(x) State the fundamental theorem on Morphism.
FHIDHIRGT & Held UHI T Uraherd foRkay |

PART-B / UUs — §
UNIT -1/ 518 —1

Q.2 For what value of k, the following system of equations has non-trivial solution.
k & &g a9 & fog Fiexy e & a@efe g 8?
2x+3y+4z=0; x+y+z=0; 4x+6y+kz=0

Q.3 Find the Eigen values and Eigen vectors of the Matrix A:
A A B e qei oo afee B s AR

r=[7 ol

UNIT -1I/ 515 — 11
Q.4 Solve the following reciprocal equation:
T gohf TR B BIRTY:
x* —10x3 4+ 26x* —10x+ 1 =0
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Q.5

Q.6

Q.7

Q.8

Q.9

Solve by Ferrari’s Method.
BRI A §RT 81 BT |
x*—12x-5=0

UNIT -II1 / 515 —III
Show that the set {1, —1, i, —i} where i = 4/ (—1) is an abelian group for Multiplication.
g dI & w9z {1, -1, i, —i} 9= i =/(—1) o= |fhar & fog va amdeft o
=l

1 23 45 6 7 8 9
Ifp= ;

78 9 6 45 2 31

=0 3 4 (G 6) (2 7 8 9), then find 07 'p o and by expressing the
permutation p as the product of disjoint cycles, find whether § is an even permutation
or odd permutation. Also find its order.

(1 23456789
P=l7 896 45231

g, A o7 lp o S PITY qAN HHAI p DI AAYdT bl S OB H Fdd PR dad18
% p 9 wad © I favd HHaa? sad! DI M Fd DI |

UNIT -1V / §&5§ — IV
Prove that the Intersection of any two normal subgroups of a group is a normal subgroup.
g @INT & BN gu & fB= <1 JaMI SUYY &1 FdfS 99 U 6T e JdM
IUYY BT |
Find the quotient group G/H and also prepare its operation table, when G = (z, +),
H= (4z,+).
Rt gu G/H 91 $11S7Y Ud 59! Afshar dRefll W 99183 51afd G = (z,+), H = (4z, +).
UNIT-V/ &8 -V

jaﬁ—\f c=(1 3 4G 62 7 8 9

Q.10 Prove that a homomorphism f defined from a group G to a group G” is a monomorphism

if ker f ={e}, where ¢ is the identity of G.
el Ju G 9 98 G’ W IRHINT FHHIRAT f, e FHIGINGT Bl & AT 3R dHaet Ifa

f @ 3fie ={e}, TEfe, G H TP T |

Q.11 If f is a homomorphism of a group G to a group G’, then show that H is a subgroup of

G = f(H) is a subgroup of G’.
AR YU G ¥ G’ R TS FHErwIRar 81, ar g s & H, G &1 SW 8 = f(H), G
HT ST T |
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PART-C / Hvs — 9§

Q.12 For what value of A and y, the following in system of Equations have:
Xx+y+z=6
x+2y+3z2=10
X+2y+Az=p
(i)  Unique solution
(i1)  Infinite solution
(iii) No solution

AT p & o w41 & fog Fwiavor e —
Xx+y+z=6
Xx+2y+3z2=10
X+2y+Az=p &
(1) orfgd 8ot
(i) ¥ B
(iii) &1 TET BT
Q.13 Solve by Cardaon’s Method-
Pred fafy I g ?lfﬂ'%l(’ —
x3—15x— 126 =0
Q.14 Show that, the set Q* of the positive rational numbers forms an abelian group for the
operation ‘*’ defined as-

a*b:% V a,beQ*

Rrg HINA 5 erTee TR kel @ gz QT <iftar * & Ry e el gu
g, oiel * 1 g aRaifia =
a*b= % VY a,beQ?
Q.15 If H is a subgroup of a group G and g € G, then prove that:
(a) gHg™!={ghg |h € H}, is a subgroup of G
(b) If H is finite, then o(H) = o(gHg™1)
gfe H f&d gu G &1 U Sugy & d2al g € G, a1 Rig DI
(a) gHg™" ={ghg™'|h € H}, G @1 v& gy ®
(b) 3Ifc H 9RfEa =1, ar o(H) = o(gHg™1)

Q.16 State and Prove Cayley theorem.
Hell AT BT UTFH Afed g P |
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